NMR screening of new carbocyanine dyes as ligands for affinity chromatography.
Four new carbocyanines containing symmetric and asymmetric heterocyclic moieties and N-carboxyalkyl groups have been synthesized and characterized. The binding mechanism established between these cyanines and several proteins was evaluated using saturation transfer difference (STD) NMR. The results obtained for the different dyes revealed a specific interaction to the standard proteins lysozyme, α-chymotrypsin, ribonuclease (RNase), bovine serum albumin (BSA), and gamma globulin. For instance, the two un-substituted symmetrical dyes (cyanines 1 and 3) interacted preferentially through its benzopyrrole and dibenzopyrrole units with lysozyme, α-chymotrypsin, and RNase, whereas the symmetric disulfocyanine dye (cyanine 2) bound BSA and gamma globulin through its carboxyalkyl chains. On the other hand, the asymmetric dye (cyanine 4) interacts with lysozyme and α-chymotrypsin through benzothiazole moiety and with RNase through dibenzopyrrole unit. Thus, STD-NMR technique was successfully used to screen cyanine-protein interactions and determine potential binding sites of the cyanines for posterior use as ligands in affinity chromatography.